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Mail Stop Amendment 
Commissioner for Parents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Dear Sir: 

I Mciyu Ceng, pH.D, hereby declare as follows: 

1 . T obtained my bachelor degree in Medicine in 1986 and master degree in pharmacology 
in 1989 from Shandong Medical University (Now Shandong University) I got ray Ph.D in 
Pharmacy from Tokyo University in 1996. 

2. 1 have worked in Marine Drug and Food Institute of Ocean University of China since 
1989. i have started from the discovery to the development of carbbhydiate-ba&ed drugs 
covering a descriptive phenomenon into molecular understanding in Alzheimer's treatment to 
cancer therapy in the past decade. Major interests are mainly focused on the research and 
development of targeted molecular agents in particular AjUtargehng inhibitors,, and 
deciphering of the possible molecular mechanisms m signal transduction Currently. I am also 
focusing on characterizing genomies-based new targets and investigating the impact of 
biomarkers in AD progression and therapy response as well. 

Based on the established giyeo-microarray technique lor high-throughput and micro-scale 
screening ol biologies > active mm lei ! rid ! t t it * ' ! scries of 

potential ol tgosaccharide-based drug candidates, including anti-A.D drug candidate 
oligomatmurarate and heparanase inhibitor JG3. During the past decades, more than 60 papers 
have been published in -peer-reviewed journals and over 10 patents have been filed and 5 
patents have been, authorized. 

1 found that oligomannurarate, a novel marine-derived oligosaccharide, inhibits the entire 
-fibril-fonning process by stabilizing Ajj in an a -helical state, by driving disassembled fibrils 
into non-toxic con formers both in vitro and in a transgenic mouse model Notably, this 
efficacy occurs via the binding capacity of oligomamnn aratc foi x n p> hairpin 

species at different stages by simultaneously targeting SMK. and HHQK domains on A|i 
peptide. These features, together with good oral, bioavailability, blood-brain barrier 



i favoi i xod tolerabi tie >m > t t i e f > ds 

make oligon innui; <> ' > icti I therapeutic h ig candidate for AD therapy. 

Now. oligomannurarate is under phase f f clinical trial in China. 

Inhibitors of tumor angiogenesis and metastasis are increasingly emerging as promising 
agents for cancer therap) Recenth heparanase inhibitors! h t > n new avenue fbi such 
work because heparanase is thought to he critically involved in the metastatic and angiogenic 
potentials of tumor cells, i found that oligomannurarate sulfate (JG3), a novel marine-derived 
dtgo; iccharide acts as a he} t hi not to inhibit tumor autogenesis and metastasis 
both in vitro and in vivo by combating heparanase activity via binding to the KK.DC and 
QPLK domains of the heparanase molecule, making JG3 a promising candidate agent for 
cancer therapy. 

in addition, I have also discovered another sulfated polymannuroguluronate (SPMG), 
extracted from brown algae followed by chemical modification, inhibited HIV replication via 
its binding to the V3 region of the capsid glycoprotein molecule of the virus, gpizO, therefore 
interrupting the binding of V3 region to CXC.R4 and CCR5 (both are the co-receptors to CD4 
molecule) and further preventing the entry of HIV into the host cells. 

3, 1 am one of the inventors for the invention described in US Patent Application No. 
10/594100 and am familiar with the subject matter thereof. 

Alzheimer's disease (AD) is a devastating - . > tl dis dei that affects more than 37 
million people worldwide. The economic burden of AD is massive. Currently approved drags 
for AD ameliorate symptoms for a short time by boosting levels of neurotransmitters, but do 
not alter the general progression or outcome of the disease. 

Intense efforts have been devoted to finding disease-modifying therapies that target the 
underlying AD pathogenic molecules. Of these, {3-amyloid peptide (Ap), a 39-43 residue 
cleavage product of amyloid precursor protein, is the main component of senile plaques of AD, 
constitutes the focus of current interest. 

Since amyloid fibril formation is a multi-stage process involving different Ap species at 
different stages, an exciting current aoti-AD strategy is to challenge mechanism-based multi- 
targeting agents. To this end, inhibitors should be broadly active across multiple stages of 
fibrillation. Such ideal agents are tints anticipated to stabilize AE3 in monomeric state that are 
unable to further assemble, favor the disassembly of high molecular-weight oligomers and 
fibrillar deposits in non-toxic eonformcrs. and encourage its clearance through normal 
pathways by maintaining the Ap in a monomer state. 

Willi 1 1 v. \ e ved carbohydrate 

library in our lab, a comprehei creenin i i nuraratc an 

acidic oligosaccharide obtained from degradation and subsequent chemical modification, 
stood out as a full inhibitor of p-arayloid cascades by binding to Ser26-to-.Lys28 (SNK) 
residues and simultaneously to the HHQK motif in Ap peptide, oligomannurarate arrests fibril 
formation by stabilizing Ap in an a-heiix, and destabilizes fibrils into non-toxic eon formers 
both in vitro and in a transgenic mouse model. The applied patent with Mo. 10/594100 
generated from tins product oligomannurarate. 

4. Under my direction, the following experiments were conducted for the purposes of 
showing that the cc 1 uate 



oligosaccharide derivatives) has the preventive effects against Alzheimer's disease (AD) and 
type 2 diabetes. 

Experiment 1 

Alginate oligosaccharide derivatives inhibit Ap aggregation 

The tggregation o\ the unyfoid eptsde ntt oxic p 1 >ligomfers is 

considered to be the key pathogenic event for AD initiation and progression. Thus, inhibiting 
Ap aggregation is able to prevent the initiation of the AD. Thus we first observed the effects of 
alginate oligosaccharide derivatives on Api-42 aggregation with transmission electron 
microscopy (TEM). After 96 h incubation, Apl-42 formed fibrils of classic morphology 
(Fig.!). Incubation of Apl-42 with heparin resulted in an even more densely packed and 
lateral aggregated Ap fibril structure. Alginate oligosaccharide derivatives prevented fibril 
formation of both Apl-42 atone and beparm-bound Api-42. Occasionally, very sparse 
iSK ;!:•• dots were observed. 
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Figure I Effc . dt lerivatives on kfi mation as 

ofasci cd by T'l f 1 >i \JH-42 was incubated alone or with alginate oligosaccharide 
derivatives (1:20) or heparin (2:1), or with both alginate oligosaccharide derivatives (1:20) and 
heparin (2: 1 ), at 37°C for 96 h and observed with TEM. Scale bars are 1 .00 am. Data are 
representative of a i f ree 1< v dent e pertinents 

To furthci confirm the inhi nting effect of aig nate o.i gos ccharidc dc ivati es >h \' 
aggregation, we observed the neuronal toxicity of alginate oligosaccharide derivatives treated 
A.pl-42 using SRB assay. la SH-SY5Y cells, treatment with 4 pM aggregated Apl-42 resulted 
in significant neuronal toxicity, compared with comic!. Alginate oligosaccharide derivatives 
treated Apl-42 induced almost no neuronal toxicity (Fig. 2). 
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Figure 2 Neurotoxicity of alginate oligosaccharide derivatives treated Apl-42. Cells were 
incubated with 4 uM Api-42 (aged for 24h with heparin) , 4 pM Apl-42 (aged for 24h with 

t da ' ii it v itivcs riginate ohv eehande den van 

disassembled Apl-42 (aged for 24h with heparin) for 48h and the eel; viability was measured 
with SRB a >->.k > p 0 01 ^ control. **p 0.01 vs Apl-42 (n 3, means * s.d.) 
A; control B:Ap+heparin C:A($*-heparin-i- alginate oligosaccharide derivatives 
D: alginate oligosaccharide derivatives disassembled Apl-42 
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Experiment 2 

Alginate oligosaccharide derivatives, administered before the plaque formation, decrease 
cerebral Ap plaque burden and AJ3 contents in an APP/PS1 double transgenic mouse 
model, indicating alginate oligosaccharide derivatives as a both prophylactic and 
therapeutic drug candidate for AD therapy. 

In APP/PS1 double transgenic mouse model, Ap peptides start to form plaques at 6 
months of age. Alginate oligosaccharide derivatives were orally administered from 5 4 months 
of age and continued for 8 weeks. Therefore, in this model, we could observe both inhibiting 
i r< tfio ! efrcx md iisassc lbhni £ feet on Vp\ which reflect the pr< phyl tctic effect and 
therapeutic effect, respect!}'. The effects of alginate oligosaccharide derivatives on APP/PS1 
mouse model were evaluated by cerebral A{3 content and plaque burden. 

Senile plaque, an end event of Ap deposition, was investigated. Tbioflavin-S staining 
showed a statistically significant decrease of 41% (P-O.0066) dense plaque load in animals 
treated with > c tridc deri\ rti cs 1 50 mg kc; da ) conn ared to s ehicle control 

(Fig. 3a). To measure diffuse plaque load, immunohistoehetm'stry using anti-amyloid antibody 
was applied A statistically significant decrease (20%, P ;:: 0.0.1.1} in diffuse plaque load was 
noted in animals treated with alginate oligosaccharide derivatives (50 mg kg/day ) as compared 
to vehicle control (Fig, 3b). 

Api-40 and Ap 1-42 contents in both the soluble and insoluble frac tions of brain 
homogenates were measured. ELISAs showed statistically significant decreases of 22% 
(P-0,008) and 26% (P-0.02 i ) in soluble Ap 1 -40 and soluble Ap 1 -42, respectively, in animals 
treated with alginate oligosaccharide derivatives (50 mg/kg/day), compared with vehicle 
control Significant decreases in insoluble Api-40 and Apl-42, of 33% (P-0.026) and 31% 
(P ::: 0.016) respectively, were also observed in animals treated w ith alg tau g sacchai ide 
derivatives (50 mg/kg/day) (Fig. 3c). These results should be attributed to bom of the 
inhibiting aggregation effect and disassembling effect on Ap. 
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I r^an J ! " - > tf alginate >> aeehande den in s on Vp eniie plaques and soluble t I 
insoluble Ap levels in the APP/PSl double transgenic mouse model. Effects of alginate 
oligosaccharide derivatives on cerebral Ap plaques in mouse brain were observed. Brains 
were fixed and consecutive sections were selected for staining with Th-S for dense plaques {a) 
or staining with anti-amyloid antibody for diffuse plaques (b). Ap plaque burdens were 
assessed with Leiea O-Win software, which was used to convert micrographs to binary images 
for determination of plaque number and plaque area, (c) Effect of alginate oligosaccharide 
derivatives on soluble and insoluble AjJl-40/Aj31-42 in mouse brain. The brains were 
homogenized followed by Tris/HCl buffer extraction for soluble AfJ or 75% (v/v) 
trifluoroacetic acid extraction for insoluble A|J, the levels of which were measured by ELISA 
assay. *p < 0.05, **p < 0.0.1 vs TgAPP/PS 1 (n -1 2, means ±s.e.m.). 

Experiment 3 

Alginate oligosaccharide derivatives, preventively attenuate the cognitive dysfunction 
induced by intracerebroventricular injection of AfH-40 fibril in Wistar rats, indicating 
alginate oligosaccharide derivatives as a prophylactic drag candidate for AO. 

We also employed Ajll-40 intracerebroventricular injection model to illustrate the 
pre ent e fects of al mate oli c tech ride de ivatives In this model, rats were pre treated 
with alginate oligosaccharide derivatives for 7 consecutive days before AB1-40 
intracerebroventricular injection to observe preventive effects of alginate oligosaccharide 
deri vatives on AD. 

Randomly grouped male wistar rats were administered with alginate oligosaccharide 
derivatives (at doses of 25, 50 and 100 mg/kg) or Huperzine A-treated (HBY, at a dose of 0.2 
mg/kg as positive control) orally for 7 consecutive days. On day 8, rats were 
intracercbro ven tried ar injected with aged Apl~40, except the vehicle group, which was given 
sterile water. Following surgery, rats were further treated w ith drugs or salme. The water maze 
task was performed on day .19. In acquisition trials, Ap-treated rats displayed longer escape 
latency, comparable with the controls. However, this increased escape latency was shortened 
in a dose-dependent manner by alginate oligosaccharide derivatives (Fig.4a). In a spatial probe 
trial, the time arriving at the original platform was shorter in the alginate oligosaccharide 
derivatives-treated group, compared to the Ap-treated group (Fig. 4b). In addition, the number 
of crossing over the original location of the platform was significantly higher in alginate 
oligosaccharide derivatives-treated group, compared to the Apl-40-treated group (Fig.. 4b). 
HBY, a selective acetylcholinesterase inhibitor, was less potent than alginate oligosaccharide 
derivatives both in terms of acquisition and spatial probe trials. 
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Figure 4 Alginate oligosaccharide derivatives preventively attenuate cognitive dysfunction 
induced by intracerebroven tricuf ar injection of AJ5I-42 fibril in Wistar rats. In Morris water 
maze test, alginate oligosaccharide derivatives decreased the escape latency (a), decreased the 
number of original platform crossings and first time arrived at the original platform (b). #p < 
0.05 vs control; ##p < 0.0 1 vs sham; *p < 0.05, **p < 0.01 vs model (a - 1 2, means ±s.e.m.). 



Experiment 4 

Alginate oligosaccharide derivatives inhibit the aggregation of amylin and reduce its 
cytotoxicity to pancreatic beta-cells, promise alginate oligosaccharide derivatives as a 
prophylactic drug candidate for type 2 diabetes therapy. 

\hno ma n i ^ im t islet amy u d po \jvpfid. I \P U ) mo aim 1 id til iiK is i 

hallmark of type 2 diabetes. Via its amykodogenic properties and farther cytotoxicity, 1APP 
has been considered to be the key pathogenesis of NIDDM. And amylm aggregation- 

t \ is c< rcsidered as a both prophylactic and therapeutic treatment for type 2 

diabetes. 

The effects of alginate oligosaccharide derivatives on amylin fibril formation were 
observed with Thioffavin T (Th-T) assay. Amylin fibril formation was monitored using Th-T 
fluorescence i vah lequantitat i tor of ( ee c egate, it isence >i 
presence ot I in t of saccharide derivatives In a time course effect we found that Th-T 
fluorescence intensity increased gradually in a tune-dependent manner {Fig. 4). However, 
ligina > (saccharide derivatives (72 h) resulted in a 94.3% decrease in Th-T fluorescence, 
suggesting that alginate oligosaccharide derivatives, at Img/ml, abolish fibril formation of 
amylin. Not ina tccharide dct nives at 50 ug/rol also i > ilbcit less 

potent, this event. 
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f%ure 5 Effects of alginate oligosaccharide derivatives on amyiin fibril formation, as 
measured by Th-T fluoromcn tc ,i-m\ 

The protective effects of alginate oligosaccharide derivatives on pancreatic beta-ceils 
impaired by amy! in were studied with MIT assay. The pancreatic beta-cells ceil line NIT was 
cultured with DMEM containing 10% FBS. The cells were planted in 96-weil plate in density 
of 1 *1<> 4 cells/well. The day after plating, cells were pretreated with vary ing concentrations of 
alginate oligosaccharide derivatives for 24 h, followed by the addition of aged arrtylm wife 
final concentration of 30 ,tiM. After 48 h at 37*C> .10 y\ MTT with concentration of 5 mg/ml 
were added. After 4 hour at 37X, the supernatant were removed and ISOpi DMSO were 
added. Then the absorbanee at 570nm (630nm as reference) was recorded with an ELISA 
reader. The results showed mat alginate oligosaccharide derivatives could increase the 
survived cells impaired by amyiin in a dose-dependent manner (Fig. 5). The data implied 
i i eehaiid den iti s have the protective effect on ceil impaired with amyiin. 
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Figure 6 Protective effects, of alginate oligosaccharide derivatives on NTT cells impaired by 
amylin ##p< 0.01 vs control, **p < 0.0.1 vs amylin (n- 3, means *. &.d.). 

J declare under the penalty of perjury of the laws of the United States of America that the 
foregoing is true and correct to the best of my information and belief 



Signed by 

Print name GENG, Meiyu 
Date January 14, 201 i 
Place Qingdao 
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